The present research examined whether children's awareness of phonological similarities between words with respect to rhyme and consonantal word onset is of the same importance for learning to read German as it was found to be for learning to read English. In two longitudinal studies differences in phonological sensitivity among children before learning to read (at age 6 to 7) were tested with versions of Bradley & Bryant's (1985) oddity detection task. Children's reading and spelling achievements were tested about one year later at the end of grade one, and again at around the age of 10. The main finding was a developmental change in the predictive relationship of rhyme and word-onset awareness. Rhyme awareness was only minimally predictive for reading and spelling achievement at the end of grade one, but gained substantially in predictive importance for reading and spelling achievement in grades three and four. No such predictive improvement was observed for word-onset awareness. It is proposed that rhyme awareness is initially of little importance, because in the first phase of learning to read German children rely heavily on indirect word recognition via grapheme--phoneme translation and blending. The gain in the predictive importance of rhyme awareness is explained by its helpful effect on the establishment of mental representations of written words. Such mental representations allow fast, direct word recognition and orthographically correct spellings. A wareness of larger phonological units is helpful for the efficient establishment of such representations, by allowing connections of recurring grapheme clusters in written words with phonology.
Bryant and colleagues, in Oxford, demonstrated that learning to read English is affected in important ways by children's awareness of phonological similarities between spoken words. In a seminal study Bradley & Bryant (1978) found that backward readers tended to be far worse at detecting and producing rhymes than normal readers. Subsequent developmental studies found that preschool differences in detecting rhyme and wordonset similarities were predictive for later differences in learning to read (Bradley & Bryant, 1985; Bryant, MacLean, Bradley & Crossland, 1990) . With their oddity detection task, Bradley & Bryant (1985) tested a large number of children at 4 or 5 years of age (all non-readers). Children had to identify, for example, in items such as '10t'-'cot'-'hat'-'pot' that 'hat' was the odd word (rhyme detection). In items such as 'bud'-'bun'-'bus'-'rug' children had to determine that 'rug' was odd with respect to the word-on set, that is, the consonant(s) before the vowe1 (word-onset detection). About three years later when children were between 8 and 9 years of age their achievement in reading, spelling and mathematics was tested with standardized tests. Results showed that rhyme and word-onset detection was specifically re1ated to reading and spe1ling achievement (correlations around .40), but not to skills in mathematics. The specific predictions of reading and spelling were retained when IQ was partialled out. Bryant et al. (1990) replicated and extended these results. The predictions from rhyme and word-onset detection tested at the age of 41 years to reading and spelling achievement two years later were surprisingly high (correlation around .70). Furthermore, it was found that rhyme and word-onset awareness predicted reading even when differences in phoneme awareness were controlled for. This was not the case for spelling differences.
Goswami analysed how ihyme and word-onset awareness may become important in the early phase of learning to read. In a set of experimental studies Goswami (1986, 1988, 1991) , showed that early in learning to read, children, to some extent, spontaneously base their reading of new words on rhyme and word-onset-based analogies of known words. For example, children showed transfer from the known word beak to the new word peak (rhyming) or from the known word flan to the new word flop (same onset). Rhymebased analogies were easier than word-onset-based analogies. Furthermore, Goswami (1990) showed that children who performed weil on Bradley & Bryant's rhyme oddity detection task were better at using such phonology-based analogies. A study by Kirtley, Bryant, MacLean & Bradley (1989) showed that oddity detection in the Bradley & Bryant task is indeed based on word on sets and rhymes and not on single phonemes.
The question addressed by the present research was whether rhyme and word-onset awareness is of similar importance in learning to read German as it was found to be in learning to read English. The eritieal differenee between English and German is the higher consisteney of the German writing system at the level of grapheme-phoneme correspondences. This is particularly the ease for vowel graphemes. To illustrate, in cat, ball and garden the as reeeive different pronunciations, while the a is always pronounced lai in the corresponding German words Katze, Ball and Garten. Reading instruction, for German children in general, and eertainly for the children in the present research, makes use of the consistent grapheme-phoneme correspondences by relying on a phonics approach. The key aim is to induce children to assemble pronunciations via graphemephoneme translation and blending. Given the consistency of the orthography, this indirect word reeognition strategy is quite effective, since the assembled pronunciations tend to be dose to the correct ones. Two recent studies which compared reading strategies of German and English children, in fact, revealed much stronger reliance on indirect word recognition among the young German readers than among the young English readers (Wimmer & Frith, 1992; Wimmer & Goswami, 1994 ). In both studies it was found that German children have much less difficulty than English children reading non-words for which reading is equivalent to assembling pronunciations. Furthermore, the correlation between reading time for words and non-words was dose to perfeet for the young German readers, but not for the young English readers (Wimmer & Goswami, 1994) . Particularly indicative of the reliance on indirect word recognition of the young German readers was the finding by Wimmer & Frith (1992) that in a lexical deeision task, young German readers were much more indined than young English readers to misjudge as correct the non-existent spellings which sound like existing words. The difference in reading strategies between young German and young English children, and particularly the ease with wh ich German children acquire an indirect word recognition strategy, suggests that rhyme and word-onset awareness may be of little importance, at least for the early phases of learning to read German. Obviously, there is little need to use rhyme-and word-onset-based analogies in the reading of ncw words when pronunciations can be easily assembled via grapheme-phoneme translation and blending. However, it seems quite possible that rhyme and word-onset awareness become important in later phases of reading and writing acquisition when fluent reading and orthographically correet spelling are expected. These achievements depend on memory representations of written words, and such mental representations may be more easily established when graphemes can be grouped and connected to larger phonological segments of words such as rhymes or word onsets. (A more detailed explication of this view is given in the Discussion.)
The present research examined these theoretical possibilities in two longitudinal studies. Children were tested with German versions of Bradley & Bryant's rhyme and onset oddity detection task before reading instruction began. In Study 1 children were tested immediately after school entranee, and in Study 2 ehildren were tested at the end of thc last ycar of kindergarten. For the interpretation of these assessments of phonologieal awareness it is important to note that there i5 no reading preparation involving letters in Austrian and German kindergartens. It 5hould also be noted that at the first assessment the ehildren were considerably older than ehildren in the Oxford studies, sinee Austrian and German ehildren must reaeh 6 years of age before entering their first school year in the autumn. In both studies reading and spelling aehievement were tested first at the end of grade one and again at the end of grade three (Study 1) or grade four (Study 2). At these two assessment points children ean be expeeted to be at quite different levels of reading and spelling aehievement. Sinee there is no reading preparation with letters in kindergarten and since teaching proceeds rather slowly in first grade, children at the end of grade one are rather inexperienced readers. What they typieally have acquired is the ability to assemble pronunciations of words, but, quite often, in a slow, laborious way. In eontrast, at the end of grade three, ehildren are expected to read long texts fluently and effortlessly and heavy emphasis is placed on orthographieally correet spelling. It should be noted that even in the rather regular German orthography, torreet spellings often do not result simply from phonemegrapheme translation. One reason for this is that regularity is greater in the direction from graphemes to phonemes than viee versa. For example, there are several ways in whieh long vowels are orthographically represented (e.g. Boot vs. Bohne), so the correet spellings require memory representation for the written words. T esting children both at the end of grade one and at the end of grade three allowed examination of the different effects of phonological awareness on both early and advaneed levels of reading and spelling competence.
We were also interested in whether early phonological awareness differentially affects the reading and writing of words in contrast to the reading and writing of non-words. Therefore, in Study 1 both words and non-words were presented at the end of grade one and at the end of grade three. Phonologie al processes are assumed to be more heavily involved in the reading and writing of non-words, for whieh, by definition, there ean be no direct assoeiations between spelling patterns and pronunciations.
Subjects

STUDY 1
Method
Fony-five children (19 girls and 26 boys) who attended three different first-grade classes of elementary schools in the city of Salzburg participated in this smdy. Children were first tested one month after they had started school in the autumn. At that time no reading instruction had yet taken place since the first letters wcre introduced after about two months of schooling. Children's mean age at first testing was 6: 11 years (range: 6: 1-7: 11), their me an intelligence, measured by Raven's Coloured Progressive Matrices, was 108 (range: 93-134). About seven months later, at the end of grade one, and again at the end of grade three (mean age = 9: 9), children's reading and spelling was assessed.
Oddity detection task
The present version of the rhyme and onset oddity detection task was modelled after the task version used by Bradley & Bryant (1985) for their group of 5-year-olds. Appendix A shows the items of the three tasks, which, following Bradley & Bryant's terminology were labelIed first-sound, middle-sound and end-sound tasks. This terminology is somewhat inappropriate, since in both the middle-sound task (e.g. 'Mund'-'rund'-'Mond'-'Hund') and the end-sound task (e.g. 'Meer'-'Mehl'-'sehr'-'leer') it is the rhyme similarity between the majority of the words which is violated by the odd word. In the first-sound task (e.g. 'Bach'-'Bahn'-'Dach'-'Bad') it is the onset similarity which is violated by the odd word. As is evident from Appendix A all words are monosyllabic, thc majority conforming to a consonant-vowelconsonant (CVC) structure. In contrast to Bradley & Bryant (1985) we were not able to find enough CVC words for all items. Therefore, some of the words begin or end with a consonant cluster. Since the present children were about two years oider than the children for whom Bradley & Bryant had designed their task, a deliberate attempt was made to increase the difficulty of oddity detection. This was done by making the oddity of the odd word less salient. In the case of the rhyme items we attempted to achieve lesser salience of the odd word by selecting it in such a way that it had the same onset as one of the three rhyming words (example: 'Mund'-'rund'-'Mond'-'Hund'). Similarly, in the case of the onset items the odd word was selected in such a way that it rhymed with one of the alliterating words (e.g. 'Bach'-'Bahn' -'Dach' -'Bad').
Children were carefully introduced to the oddity detection task. First they v.:ere asked if they could recite a rhyme. If they did not know a rhyme the experimenter recited a familiar rhyme which the child should complete ('Spieglein, Spieglein an der WAND, wer ist die Schönste im ganz.en -?'. The correct answer was 'LAND'). Then the experimemer and the child together searched for any other words that rhymed with 'LAND' and 'WAND', e.g. 'HAND', 'SAND', 'BAND' or 'RAND'. In a further step the child was told that s/he would hear four words of which three sounded the same, but one did not sound the same. S/he should listen to the four words carefully and then repeat the odd word. In the first practice trial the odd word was quite easy to detect because it had no similarity to the other three (SCHNEE-TEE-KLEE-TOR). If the chiId could not give the correct answer the experimenter spoke the odd word and the child had to repeat it. Theexperimenter again grouped the rhyming words together and explained: 'Yes, SCHNEE, TEE and KLEE belong together because they sound the same, but TOR does not sound the same, so it is the odd one out'. Two further practice trials with easily detectable add words out followed (BETT, NETT, FETT, TIER; WAL, TAL, SAAL, TINTE). The experimenter also explained that the odd word could occur in every position by presenting the same practice trial (DACH, KRACH, LACK, FACH) in two different sequences. After this ratherextensive training the three tasks (first sound, middle sound, end sound) were presented wirh six items for each task. The order of the three tasks was counterbalanced. Two practice trials with feedback about the correct response preceded each task.
Reading and spelling assessment at the end of grade one
Children's reading progress at the end of grade one was assessed by having them read aloud 12 singly presented words. Six words were monosyllabic: ist, und, das, ein, Turm, Kern; six words consisted of . All the words eonsistcd of graphemes whieh ,vere already learned during grade one (some of the more infrequent graphemes were introduced in grade nvo). Since word reading accuracy was km)\vn to be generally high, children '$ reading speed was also examined. This \va, done by presenting the words one at a time, at first for only about 1 sand taking the number of words read correctly llnder short-time prcsentation as a measure of reading speed. A second measure of reading speed was the length of time taken to read the short text. \X'hen a child in the single word reading task failed to read a word correctly under short-time presentation, the word was presented again.
To assess children's ability to assemble pronunciations for unfamiliar words, 12 non-\vords were presented in exacdy the same way as the words (short-time presentation followed in the case of failure or error by a second presentation). The non-words were derived from the words by rearranging the graphemes of each word, but observing phonotactic rules of German (tis, nud, sad, nel, Murt, Nerk, Irneb, Verta, Der/e, Nodimo, Parnlion, Otaumb) .
Half of the words and the non-words used for reading were dictated to the children to examinc their spelling achievement. For ward spelling, the number of orthographieally eorrect spellings was considered. A phonetic distanee measure developed by Bishop (1985) was used for the evaluation of nonword spelling. A spelling reeeived a score of 0 if the spoken word was recoded in an appropriate way. A distance point was given for eaeh phoneme of the spoken target which was ineorrectly represented or omitted in a child's spelling. For example, the spelling Noio for 'Nodimo' got a distance score of 2 sinee the phonemes Idl and Im! were not represented.
Reading and spelling assessment at the end o[ grade three
At the end of grade three children's reading ability was tested again. Children read aloud a short, simple text (30 words) and three lists, one of words, and two of non-words. The main measure of interest was reading time, since number of errors was known to be very tow. The word list consisted of 30 short highfrequency content words (t.g. Katze, Hut, Ball) . The items of the analogous non-word list were derived from the eontent words by exchanging the beginnings of the words, in most eascs the single consonantal onset grapheme (e.g. Natze, Put, Kall) . This left intact the grapheme clusters standing for the rhyme part of most of the high-freqllency content words. For those three words where the onset position was empty (alt, Oma, Esel) the beginning vowels were exehanged (olt, Ema, asel) . Therefore, in assembling pronunciations for these non-words children could rely on analogies to existing words. This stands in contrast tO the items of the CV-structure non-ward list. These 24 non-words exhibited simple consonant-vowel structures, mostly CVCV(CV), which are quite untypical of German words. Examples are tarulo, heleki, tanes, ketu, etc. Obviously, knowledge of typical orthographie struetures is of little help in assembling pronunciations for these non-words. Thc lists of words and non-words are given in Appendix B.
A spelling test consisting of 49 words was used to assess children's spelling competence at the end o{ grade three. All the words had special orthographie features such as the doubling of a eonsonant grapheme to mark that the preceding vowel is short (e.g. Ball). Therefore, children were unlikely to produee carrcct spellings if they simply translated the phoneme sequenee tO graphemes. The ehildrcn were provided witb 49 sentcnce frames where the eritical word was missing. Children's spelling of nonwords \vas tested by dictating 11 non-words like Trepok, Pflomo, Makro/te etc. Again Bishop's (1985) phonemic distance score was used to evaluate children's non-word spellings. Appendix B gives the words of the spelling tcst and also the non-words. 10.9, P < .001). Nevertheless, performance on the more difficult onset task was weH above guessing (i.e. 25 per cent correct). Table 1 also shows that the correlations between the onset task and the rhyme tasks were low, while thc two rhyme tasks werc substantially interrelated.
Results
Rhyme and onset oddity detection
Reading and spelling at the end 0/ grade one As expected, the majority of children showed generally high reading accuracy. When children's correct pronunciation in their second attempts in the single word and nonword reading task were taken into account, the mean number of errors was 0.7 for words, and 1.4 for non-words (max. = 12 for both words and non-words). Similarly, the mean number of errors on the text reading task was 1.8 (max. = 23). The few errors on the three tasks were combined in a composite error measure. Reading speed proved to be more discriminative. On the single word reading task the mean number correct under short-' time presentation was 8.5 for words and 6.7 for non-words. The mean reading time per word on the text was 3.2 s. The three reading speed measures were highly associated, all correlations between .60 and .70. The six non-words were spelt with high accuracy as evident from the mean phonetic distance score of 2.1. The mean ~umber of orthographically wrong spellings (max. = 6) was also quite low (mean = 1.6 errors).
Reading and spelling at the end 0/ grade three
At the end of grade three, children most often made no errors in reading the word list and the text (mean error per cents< 1). More errors occurred on the non-word lists. The mean error rate was 4.8 per cent for the analogous non-words and 9.9 per cent for the CV-structure non-words. eloser inspection of thc errors on the eV-structure nonword task showed that the majority of errors were minor deviations from the target pronunciations in that only one phoneme was wrong, deleted or added (e.g. 'geligun'for gelipun or 'trarulo' for taruio). All the errors on this task were non-words and no reading refusals occurred. The errors on all four reading tasks were combined into a composite
Rhyme awareness 475 error score. Children's reading of non-words was slower than their reading of words and text. The mean reading time per word for analogous non-words and CV-structure nonwords was 1.4 sand 1.9 s, respectively, while for text and word reading the means were 0.5 sand 0.8 s, respectively. The writing tasks also posed little difficulty. The mean phonetic distance score on the non-word spelling task was 1.5, and the mean number of orthographically wrong spellings was 7.9 (max. = 49).
Relationship bet-ween oddity detection and reading and spelling at the end 0/ grade one and grade three
In a first step we examined the simple and partial correlations (with Raven IQ partialled out) between the phonological awareness predictors and the reading and writing aehievement scores at the end of grades one and three. Differenees between simple and partial correlations were negligible, therefore Table 2 gives only the partial correlations. Because of the high eorrelation between the middle-and end-sound task, these two tasks were combined into a rhyme score. Table 2 shows an interesting change from grade one to grade three in the predictive relationship between onset and rhyme oddity detection to achievement in reading and spelling. At the end of grade one the phonological awareness measures were most often only minimally related to reading and spelling. Only two of the correlations were reliable and in both cases the alliteration score was involved. This is remarkable since the possible variation of this score (max. = 6) was sm aller than the variation of the rhyme score (max.
At the end of grade three, the predictive relationship of onset and rhyme oddity detection to reading and spelling was quite different. The rhyme score was now substantially related to all reading and spelling measures, while not a single correlation between the onset score and the reading and spelling measures was reliable, with many of these latter correlations dose to zero. As expected, the rhyme score was more strongly related to reading time for analogous non-words than to reading time for words and for CV-structure non-words. However, even the correlations with reading time for the latter two types of words were reliable.
Discussion
The main finding of Study 1 was the developmental change in the predictive relationship of rhyme and word-onset awareness to reading and spelling achievement. While rhyme awareness tested before reading instruction was of littie importance for reading and spelling achievement at the end of grade one, it was substantially related to all reading and spelling measures at the end of grade three. Just the opposite was the ease for onset awareness, which was of limited importance for end of grade one achievements, and was no longer predictive for end of grade thrcc reading and spelling achievement. Since these findings are based on a small nlJmber of children it seemed advisable to replicate them with a larger rrumber of subiects. This is the aim of Study 2.
STUDY 2
Study 2 was part of the Munich Longitudinal Study on the Genesis of Individual Competencies (Weinert & Schneider, 1992 .1r
.23':":'
Note. All correlations were in the expected direction. Thercfore, signs are not reprcsented.
Bradley & Bryant oddity detection task was used as a phonological awareness predictor of later reading and spelling achievement. Reading and spelling achievement were first assessed after about one year of schooling, at the beginning of second grade. Among the tests applied at the end of grade four, a spelling test was useful to examine longitudinal predictions. Besides allowing acheck of the reliability of the main findings of Study 1, Study 2 also introduced additional controls. A much larger nu mb er of subjects participated, and the version of the oddity detection task used in Study 2 was dos er to the original Bradley & Bryant (1985) 
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achievement was somewhat more extensive than in Study 1. It seemed possible that the low correlations between the phonological awareness measures and spelling achievement in Study 1 were due to the fact that children had to spell only six words and six nonwords and committed few errors.
Method
Subjects
For 138 children (nearly equal numbers of boys and girls) oddity detection scores and reading and spelling achievement scores from the end of grades one and four were available. The phonological awareness test was given about four months before children began elementary schoo1. At that time, their mean age was 6: 0 years (range: 5: 5-6; 5). Their me an intelligence, measured by the Columbia Mental Maturity Scale (Burgemeister, BJum & Lorge, 1972) , was 108 (range: 70~145). After the first year of school, directly after the summer holidays, children's reading and spelling achievement was tested. At that time children's mean age was 7: 2 years. At thc end of grade four, exactly four years after the children's phonological awareness was assessed in kindergarten, spelling achievement was tested again.
Oddity detection task
As mentioned, the. construcdon of items of the present task version corresponded very closely to the task used by Bradley & Bryant (1985) for the 5-year-olds (see Appendix C for all items). As in Study 1 children were carefully introduced to the task format. Special attention was givcn to preparing children for the more difficult word-onset task. Here the experimenter began with agame similar to 'I spy with my linIe eye'. The instruction was '1 can see something which you don't see. lt begins with a "B". Do you know a word which begins with a "B"? Bank. Another ward wh ich begins with a "B"? Ball. O.K.'. Again two practice trials with feedback were given at the beginning of each task. The items were presented via tape-recorder. The order of the three tasks was counterbalanced.
Reading and spelling achievement
For reading assessment after grade one children had to read aloud quickly and accurately, singly presented word or non-word items. Altogether, 30 words and 30 non-words were presented in random order on a computer screen. Reading time was measured in milliseconds, beginning from the appearance of the item on the screen until the experimenter pressed a key, just after the child completed pronunciation. All the words and non-words were monosyllabic and were presented in capital letters (about four inches high Table 1 gives the means and standard deviations of correct responses (max. = 10), and shows the correlations between the three tasks. As in Study 1 oddity detection in the first-sound task was more difficult than oddity detection in the middle-and end-sound tasks (t(137) = 13.3 and 13.5, p<.OOl, respectively). The correlations between the three tasks were higher than in Study 1. However, as in Study 1, middle-and end-sound tasks,
Results
Rhyme and onset oddity detection
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which both measure rhyme awareness, were more strongy interrelated. To simplify prediction we again combined scores of the middle-and end-sound task into a rhyme score.
Reading and spelling achievement
In accord with the findings of Study 1, most children after grade one read the short words and non-words without errors. The mean reading time was 1.8 s for words, but 4.4 s for non-words. The correlation between reading time scores for words and non-words was r(136) = .91,p<.001. This dose to pedeet association shows that the processes involved in the reading of words were similar to the ones involved in the reading of non-words. The mean number of errors on the spelling test at the end of grade one was 5.6 (max. = 18). At the end of grade four, the mean number of speUing errors was 8.7 (max. = 60). Table 2 shows the partial correlations (with IQ from the Columbia Mental Maturity Scale partialled out) between oddity detection and reading and spelling achievement. Inspection of the differences between the simple and partial correlations showed that the differenees were small.
Relationship between oddity detection and reading and spelling achievement
Discussion
As evident from Table 2 the correlations found in Study 2 were of similar magnitude to those found in Study 1. As in Study 1, the correlations between rhyme detection and reading and spelling measures at the end of grade one were only around .20, while the eorrelations between word-onset detection and reading speed were somewhat higher. Again as in Study 1, rhyme oddity detection gained in predictive importancc for orthographie spelling from end of grade one to end of grade four while onset detection did not.
General discussion
The main question addressed by this research, whether awareness of rhyme and of wordonset similarities between words is of the same importanee for learning to read German as it is for learning to read English, must be answered differently for rhyme and for wordon set. The first finding suggesting such a differentiation was that in both Studies 1 and 2 rhyme oddity detection was found to be easier than onset oddity detection. A similar difference in task diffieulty was observed by Bradley & Bryant (1985) . A plausible interpretation of these convergent findings of a higher difficulty of word-onset than of rhyme detection is that in the tasks of the studies mentioned word-onset is a small phonological segment (most often consisting of one eonsonant only), while rhyme was larger (eonsisting of vowel plus consonant(s». Of course, there is no necessary connection between number of phonemes and word-onset vs. rhyme. Furthermore, Kirtley et al. (1989) have shown that the difficulty of single phoneme detection depends on whether the single phoneme constitutes a word-onset (easier to detect) or part of the rhyme (more difficult to detect). Besides the higher difficulty of word-onset detection in
Rhyme aU'areness 479 these two studies, it is also interesting to note that in both Study 1 and Study 2 the corrclations between the onset detection task and each of the two rhyme detection tasks were low compared to the correlations between the two rhyme tasks. Overall, these findings suggest that the onset detection tasks measure somewhat different aspects of phonological awareness than the rhyme detection tasks. This conclusion is also suggested by the differing predictivc rclationships to later reading and spelling achievement. Thc main finding here is that rhyme awareness before school was only minimally related to end of grade one reading and spelling, but gained substantially in predictive power for the later assessment of reading and spelling achievement, while no such improvement was observed for onset awareness. This pattern of predictions finds a plausible explanation when related to the demands of early as opposed to more ad vanced levels of learning to read German. As no ted at the beginning of this paper, the children tested were learning to read German via a phonics approach. The goal of this approach, in the first year, is to introduce most of the grapheme-phoneme correspondences, and to teach and practise word recognition via grapheme-phoneme translation and blending. The generally high reading accuracy of the children tested, even for non-words at the end of grade one, shows that most children have achieved the essentials for this approach. For easy acquisition of graphemephoneme correspondences and of the indirect word recognition strategy, it seems important that the child gains awareness of how spoken words are composed of phonemes, while awareness of larger phonological segments may not be directly involved. For example, if a child cannot identify the sounds associated with the letters as phonemes of known words, then remembering grapheme-phoneme correspondences becomes quite difficult, since it amounts to associating artificial articulatory gestures with letters. Similarly, blending of phonemes becomes a laborious articulatory exercise, when top-down constraints from spoken words are not effective. For example, to blend /b/ and /11 in reading 'Blume' may be difficult when /b/ followed by /11 cannot be matched with the given representation of a phonemically segmented word onset /bl-/. That an emerging awareness of the phonemic composition of words is, in fact, critically involved in the early phase of learning to read German, was shown in previous research from the Salzburg laboratory (Wimmer & Hummer, 1990; Wimmer, Landerl, Linortner & Hummer, 1991) . Wimmer et al. found substantial correlations between phoneme awareness (measured with a vowel substitution task before school) and reading and spelling achievement at the end of grade one, even when IQ and early letter knowledge were partialled out. Wimmer & Hummer found that children with reading delays at the end of grade one had difficulties with phonemic segmentation, as evident from their particularly weak performance on a non-word spelling task.
Why rhyme awareness gained substantially in predictive importance for reading and spelling achievement at the end of grade three and four can be explained by its role in aehieving reading fluency and high levels of orthographie skills. The present results give evidence for such progress in reading and spelling. For example, speed of text reading has improved from a slow 3.3 s per word in grade one to 0.5 s in grade three (Study 1), and overall the orthographie spelling skills were impressive with not more than about 15 per cent wrong spellings in grade three (Study 1) or grade four (Study 2). We propose that awareness of larger phonological segments such as rhymes affects reading fluency, and orthographie spelling skills, by affecting children 's ability to build up memory representations for written words. Such memory representations function as recognition units in reading where they allow direct access to pronunciation and meaning. Such representations also guarantee orthographically correct spellings. We ass urne that such reprcsentations for written words are more easily built up in memory when multiple connections to phonology are established. (The general idea of word representations with multiple and redundant connections to phonology is borrowed from Perfetti, 1992.) There are at least two relevant phonologicallevels. First is the phonemic level of spoken words. Here, connections can be cstablished between the graphemic constituents of the mental representation of written words, and thc phonemic constituents of the mental representations of spoken words. Second is the level of syllablc constituents such as consonantal onsets, syllable-rimes and consonantal endings of rimes. These constituents of syllables seem to be of particular importance, since there are grapheme clusters of high frequency which map consistently on such phonological units. In words like Hand, Wand, Sand or Mund, rund, Hund the common grapheme clusters conform to the rime. Particularly frequent are word endings like -er (e.g. Wasser, Bauer, Fahrer) and -en (e.g. Garten, malen, singen), which, in the examples given, correspond to the rime of the second syllable. Certain clusters of consonant graphemes corresponding to onsets and endings of syllables are also quite frequent. Examples of the former are BI- (Blume, Blase) or Str- (Strasse, Strand) , examples of thc latter are -nd (Hand, Wind) or -mpf (Kampf, Sumpf) . Such phonologically guided clustering of graphemes may be better achieved by children who already, before school, show high levels of rhyme awareness. The clustering of graphemes allows a more economical reprcsentation of written words in memory by providing hierarchical structure to the representation and by providing additional connections to phonology. Furthermore, such representations with phonologically underpinned grapheme clusters allow 'analogical' processes in reading and writing of new words. For example, for reading the new word Pfund (pound) the grapheme cluster -und in the existing representations for Hund and Mund may be activated and provide thc correct pronunciation.
The conclusion, then, is that at least rhyme awareness was found to be of similar relevance for leaming to read German as it was found for learning to read English. The difference is that for learning to read English rhyme awareness was found to be important from the very beginning, while for learning to read German rhyme awareness . became important considerably later. The hypothesized underlying common factor is direct word recognition. This mode of recognition via mental representations of written words is an issue in learning to read English from the very beginning, since the inconsistency of the English orthography makes indirect word recognition difficult and error-prone. In contrast, the consistency of the German orthography allows an easy and successful start into reading via indirect word recognition (i.e. grapheme-phoneme translation and blending). Here, direct word recognition becomes important when automatized word recognition and reading fluency has to be acquired. For some time the direct mode of word recognition was conceptualized as depending solelyon a heavy dose of reading experience and on visual memory for written words. Lately, it has been argued on both theoretical and empirical grounds that phonological factors are involved in the establishment and use of mental representations of written words (Ehri, 1992; Perfetti, 1992; Stuart & Coltheart, 1988) . Thc present finding that early rhyme awareness becomes predictive not for success with early indirect word recognition, but for success with later direct word reeognition and orthographie spelling, constitutes strong evidence for the phonologieal view of direct word recognition. 
